identify the meaning of the emotional expressions in another culture provides at least some support for positions claiming a high degree of universality of the emotion process. Much of the evidence to date is based on studies-pioneered by Charles Darwin (1872 Darwin ( /1965 -that have demonstrated the ability of members of many different cultures to decode facial expressions (as captured in photographs) of some major emotions as encoded by actors from another (mostly North American) culture (Ekman, 1982; Ekman & Friesen, 1971; Izard, 1994) . Just as in the case of facial expression, one can assume that the ability of members of different cultures to decode vocal expressions of emotion correctly is an important precondition for the assumption of a psychobiologically determined, universal emotion mechanism (a position that does not deny the existence of powerful modulating factors due to cultural specificity; see Scherer, 1997; Scherer & Wallbott, 1994) .
Empirical research on intercultural emotion recognition from the voice is extremely rare. Kramer (1964) showed that American judges could identify content-filtered vocal expressions of emotion from both American and Japanese speakers with better than chance accuracy, although there were differences between emotions with respect to the rate of accuracy. Beier and Zautra (1972) asked American, Polish, and Japanese students to judge American speakers' vocal expressions in standard speech samples of different length. The results showed that recognition rates for intercultural recognition increased with the length of the speech samples.
McCluskey and his collaborators (McCluskey & Albas, 1981; McCluskey, Albas, Niemi, Cuevas, & Ferrer, 1975) had Canadian and Mexican children and adults judge vocal expressions produced by Canadian and Mexican actresses. They found cross-cultural recognition in some cases to be superior to intracultural recognition. In another study, Albas, McCluskey, and Albas (1976) asked male Caucasian and Native American Cree speakers to express happiness, sadness, anger, and love, using any words that came to their mind. These speech samples were electronically low-pass filtered and presented to Caucasian and Cree judges. Here the results showed that each group of judges showed superior performance when inferring emotions expressed by a member of their own group. The authors suggest that language and culture are crucial factors in the transmission of emotion, even on the nonverbal level, but admit that the data are difficult to interpret because the content of the speech material used for encoding was not controlled. The speakers may have used culture-specific expressions, possibly with characteristic suprasegmental cues (intonation contours, rhythm) , that might be difficult for outsiders to decode. Few would doubt that there are many language-specific ways of expressing emotional content.
More recently, van Bezooijen, Otto, and Heenan (1983) studied vocal portrayals of emotions produced by Dutch adults using standard sentences. Groups of about 40 judges (young adults) each from the Netherlands, Taiwan, and Japan were able to recognize the emotions portrayed with better than chance accuracy. Because the patterns of confusion were similar across judge groups, the authors concluded that there are universally recognizable characteristics of vocal patterns of emotions and that these characteristics are primarily related to the activation dimension of emotional meaning.
The apparent predominance of the activation dimension in vocal emotion has often led critics to suggest that judges' ability to infer emotion from the voice might be limited to basing inference systematically on perceived activation (see Pittam & Scherer, 1993; Scherer, 1979 Scherer, , 1986 , for reviews of the issue). In consequence, one might expect that if this single, overriding dimension is controlled for (limiting the possibility of guessing the right answer category from a small number of available alternatives), there should be little evidence for judges' ability to recognize emotion from purely vocal, nonverbal cues-particularly crossculturally. However, evidence from a recent study that used a larger than customary set of acoustic variables, as well as more controlled elicitation techniques (Banse & Scherer, 1996) , points to the existence of both activation and valence cues to emotion in the voice. Furthermore, these data suggest the existence of emotion-specific vocal profiles.
Many of the acoustic parameters involved in these profiles have been theoretically predicted to be based on emotion-specific physiological changes (Scherer, 1986) . Consequently, it seems reasonable to assume that the recognition of vocal emotion expressions might work across language and culture boundaries. It should be mentioned at this point that in this article the term culture is used as a theoretical concept (in a very general sense), whereas country is used as a rough operationalization of culture (as it is the case in many cross-cultural studies). Obviously, it is not suggested that these terms be regarded as synonyms (see below).
This article reports a study involving the comparison of the accuracy of vocal emotion expression recognition across nine different countries (in Europe, North America, and Asia). The stimulus material used has been produced by using professional radio actors and thoroughly piloted elicitation procedures. Furthermore, the stimuli have been extensively pretested and analyzed with the help of digital signal analysis procedures (see Scherer, Banse, Wallbott, & Goldbeck, 1991 , for further details).
The aim of the study is to investigate the hypothesis that the vocal expressions of emotions (encoded by actors from a particular culture) can be reliably identified by members of different cultures (here operationalized by different countries). The expectation, stemming from theoretical considerations (in particular the assumption of phylogenetic continuity of affect sounds) and from earlier intercultural research on facial and vocal expression, is that judges, independent of their cultural and linguistic origin, will be able to identify the vocally portrayed emotions (using speechlike but semantically meaningless utterances) with better than chance accuracy. Apart from the aim of testing this formal hypothesis using a rather larger set of countries than has been the case in the past, the present study also attempts to determine, in an exploratory fashion, to what extent differences between countries (with respect to geographical location, language, racial origin, history, lifestyle, etc.) will affect the degree of accuracy with which the encoded emotions are recognized. If such differences are found, future work may need to examine the relative contribution of different cultural dimensions to emotion inferences from vocal expression.
METHOD

PROCEDURES
Actors
Four actors (two male, two female) were used. All were professional actors who regularly participated in radio and television productions. Voice recordings were collected in a professional broadcasting studio of West German Radio (Westdeutscher Rundfunk, WDR) in Cologne, Germany. The recording sessions were directed by a professional radio producer and the actors were paid for their services.
Emotions Encoded
Voice samples were elicited for the emotions of joy/happiness, sadness, fear, anger, and disgust. These emotions were selected because many theories of emotions agree that they can be considered as basic and universal (see, e.g., Ekman, 1982; Izard, 1977) .
Elicitation of Voice Samples
In research on emotional expression, encoders are often requested to portray the emotional states on the basis of verbal labels only (e.g., "Read this text as if you were very angry"). This procedure presents two problems; first, different encoders may attribute different meanings to such labels, and second, they might envisage different situations as elicitors of these emotions. Such problems can be avoided by using a scenario approach (see, e.g., Rosenthal, Hall, DiMatteo, Rogers, & Archer, 1979; Williams & Stevens, 1972) . In this approach, actors are provided with situation vignettes or short scenarios describing an emotion-eliciting situation. They are instructed to imagine these situations and act them out as if they were experiencing them.
For the present study, scenarios were not constructed a priori, but instead were selected from actual situation descriptions collected in a large-scale, cross-cultural study (Scherer, Wallbott, & Summerfield, 1986) . For each of the five emotions studied, two representative scenarios were selected from this material, based on the criterion that the respective type of situation (e.g., "death of a loved one" for sadness) was reported by a large number of respondents in all countries in the cross-cultural study in response to the request to recall a specific emotion category. Two scenarios for each emotion were used to obtain situational variation (all scenarios are reported in Scherer et al., 1991) .
Utterances
To eliminate the potential effects of semantics, the "standard sentence" approach was used. Because the present stimulus set was devised to be used in cross-cultural research, "meaningless multilanguage sentences" were constructed in the following way: A trained phonetician selected two meaningless syllables from each of six European languages, namely, German, English, French, Italian, Spanish, and Danish. These syllables were randomly arranged into several seven-syllable sequences, each containing at least one syllable from each of the six languages. A number of such artificially constructed "sentences" were judged by a group of experts in vocal communication with respect to ease of articulation, language neutrality, and status as "sentences." The two most appropriate (according to agreement of the expert group) sentences were used for the construction of the stimulus set: Thus, the complete design for the elicitation of speech samples included four actors (two male, two female)´two scenarios´five emotions´two sentences, resulting in 80 utterances. In addition, each of the four actors uttered the two sentences in a neutral, nonemotional fashion.
Selection of Utterances
The 88 utterances thus recorded (80 emotional plus 8 neutral) were edited onto audiotape in random order. This tape was played to a group of students at the University of Giessen, Germany (N = 29), whose task it was to judge the emotional content expressed in each stimulus. Participants had to rate all stimuli on each of five emotion scales (joy/happiness, sadness, anger, fear, disgust), from 0 (not at all) to 6 (intense). Furthermore, for each utterance, the participants had to judge the "naturalness" of the stimulus presented on a scale from 0 to 6. Participants took part in groups. After the presentation of each stimulus, the tape was stopped for 15 seconds to allow participants to record their judgments. Multiple judgments for each stimulus were allowed to account for possible emotion blends.
To select the most appropriate stimuli, means were computed across judges for each emotion scale and each stimulus separately. Then, the most unequivocal items were selected by comparing the criterion (i.e., the emotion the actors attempted to encode) with the mean intensity judgments of the respective emotion. Ideally, we aimed at developing a final stimulus set with an equal number of stimuli for each of the levels of the factors actor, actor gender, emotion, and sentence. An additional criterion for selecting items for the final version was that they receive average intensity ratings of at least 2 on the 7-point scale (ranging from 0 to 6), with the other emotions receiving average intensity ratings of less than 1. 1 If a choice was possible between several stimuli with satisfying emotion ratings, utterances with higher naturalness ratings were chosen. To meet these criteria, the emotion disgust had to be dropped because mean ratings for disgust were low and there were many confusions with anger and sadness. Furthermore, it was not possible to balance the number of stimuli over actors (who contributed 9, 7, 8, and 6 utterances, respectively); therefore, the factor actor was dropped in the final version.
Using this selection procedure, a final stimulus set with 30 items was chosen. The application of the criteria did not allow us to obtain an equal number of stimuli per emotion: Sadness was represented with eight items, anger with seven items, joy/happiness with six items, and fear with five items. Furthermore, four items judged as being neutral (criterion: average judgments for all emotion scales less than 1) were included. In terms of actor gender, 16 items were encoded by female actors, and 14 items by male actors. The two nonsense sentences were represented 18 and 12 times, respectively. (A complete list of stimuli and their encoding characteristics are provided in Table 3 .)
Preparation of the Final Version of the Stimulus Set
The 30 items were edited in random order onto the final stimulus tape. They were preceded by four practice items (one for each of the four actors and emotions, respectively), allowing judges to get acquainted with the procedure and the nature of the stimuli. The stimulus tape was organized as follows. The stimulus was announced (in English) by its running number ("number X"). After a pause of 1 second, the stimulus was presented and after another pause of 1 second, repeated. Then, a pause with a duration of 6 seconds followed, allowing judges to record their judgments. After these 6 seconds, a "beep" sound announced the next stimulus, and the procedure was repeated.
Instructions to Participants
In a series of pretests, instructions were developed that were given to participants in written form. These instructions provided detailed information on the aims of the study, the type 80 JOURNAL OF CROSS-CULTURAL PSYCHOLOGY of actor portrayals used, and the construction of the "sentences." Participants were asked to focus on the emotion expressed rather than trying to understand the utterances. Participants were told of the possibility that more than one emotion might be expressed in a portrayal (as in real-life expressions) and were given the choice of circling two labels for a given stimulus if they thought that a blended emotion was portrayed. They were warned not to use "neutral" to label emotions with weak intensity.
Participants were instructed to answer in a fast and spontaneous manner, and they were told that they should mark a judgment for each individual item, even if they did not feel certain of their judgment.
Participants were requested not to talk or show any nonverbal reaction (such as laughter) during the task, so as not to disturb fellow raters. Then, the four familiarization utterances were presented and it was explicitly mentioned to participants that the four emotions do not necessarily occur with equal frequency in the 30 utterances.
SAMPLE
Recruitment of International Collaborators and Translation of Research Materials
Possible collaborators in different countries were approached (see Authors' Note) and asked whether they would be willing to participate in the study. This constitutes a convenience sample of countries as defined by Lonner and Berry (1986) . This approach was adopted because this series of studies was conducted entirely without external support, which required finding volunteers willing to run the experiments in their respective countries. It was felt that the approach was all the more defensible because criteria for the systematic sampling of cultures remain to be established (see Mesquita et al., 1997) . In this fashion, data were collected in nine countries (see Table 1 ; Authors' Note, p. 76).
All research materials were sent to the research collaborators in the different countries in an English-language version for translation. Particular care was requested for the translation of the emotion terms, to keep the connotations comparable. The collaborators in the different countries were instructed to use the emotion labels in their specific language that came closest to the English originals. Similarly, the instructions were to be translated as literally as possible without violating the stylistic requirements in a particular language. A back transla- tion into English and a comparison with the original was mandatory. Finally, the translated instruction and rating sheets had to be pretested with about six to eight students in each respective country.
Recruitment of Participants
Each collaborator administered the stimulus set to groups of students in his or her university, attempting to balance the number of male and female respondents. The respondents' age was similar between countries, ranging from 18 to 30 years. Foreign students who did not grow up in the particular country were excluded. All participants took part on a voluntary basis or in the form of course requirements. The city in which the study was conducted, the language spoken by the participants, the number of participants per country, and the gender ratios are shown in Table 1 .
Judgment Procedure
To standardize the experimental conditions across countries, identical headphone sets and connection devices for connecting a cassette recorder to five headphones simultaneously were constructed. This equipment was sent to all collaborators, and it was required that all participants listen to the tape by the means of the cassette recorder and the headphones provided. Collaborators received detailed instructions on how to use these devices and were required to use the same pretested loudness (volume) for playback during all stimulus presentations. All headphones were checked before each session to make sure the sound was transmitted binaurally and without distortion.
The presentation of the stimulus set and the judgment procedure took place in a group setting, with a maximum of five participants per group. Participants were seated around a table as far apart from each other as the headphone cables would allow so as to minimize interparticipant influence and interaction.
The first collection of a German sample was interrupted after only 14 participants had been studied. 2 Because we felt that this sample size would be insufficient, the third author ran a judgment study with 70 German students in a lecture-hall setting, with the stimulus set being presented via loudspeakers to the class, the remaining procedure being completely comparable to the description above. The results for the two German samples are very highly correlated, r = .89 for the accuracy coefficients (the diagonal of the confusion matrix), r = .91 for the correlation between the rows, and r = .78 for the column correlations over the off-diagonal entries. Rather than mixing the two samples, it was decided to use only the larger classroom sample for Germany in the analyses.
RESULTS
DATA ANALYSIS
Data analyses were based on confusion matrices-plotting the intended/encoded categories against the inferred/decoded categories. This allows researchers to study the percentages of correct inference (recognition accuracy) through the percentages in the diagonal of the matrix as well as the pattern of errors or confusions in the off-diagonal entries.
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In the decoding sessions, judges were allowed to indicate emotional blends by checking two emotion categories if they thought this appropriate. Double ratings were used at least once by 62.6% of the participants; the overall mean frequency of double rating per judge was 2.0. Such double ratings were weighted by .5 and added to the normal confusion matrix. For descriptive purposes, overall decoding accuracy in each country was measured with accuracy percentages and Cohen's kappa was used as a recognition index corrected for guessing and unequal use of emotion categories.
3 To analyze the influence of all factors of the design on emotion recognition, the proportion of hits was calculated for male and female actor portrayals of each emotion for each judge. This procedure resulted in 10 dependent variables of emotion recognition per judge, which were arcsine-transformed and entered in a mixed-model analysis of variance.
Decoding of Vocally Expressed Emotions
To evaluate intercultural differences in the decoding of vocal portrayals of emotional state, we will first present the results for the German sample of decoders. Because German judges share both language and possibly cultural stereotypes of emotion expression with the encoders of the stimulus material, they can be regarded as a reference for optimal emotion recognition. The results of the German sample are presented in Table 2 , Panel a).
4
All four emotions as well as the neutral utterances were recognized with a much higher accuracy rate than would be expected on the basis of guessing (Cohen's kappa = .67, p < .001).
5 Whereas the recognition rates for anger, sadness, fear, and the neutral utterances were fairly high (ranging from 74% to 88%), there was a considerable drop in recognition for joy (48%). This result is mainly due to the frequent confusions of the joy stimuli with the neutral stimuli (34%). Only two other confusions exceed 10%: Fear was frequently confused with sadness (15%) and sadness with neutral (14%). These recognition rates, including the very low recognition accuracy for joy, are similar to results of a previous judgment study with the same stimulus material (Scherer et al., 1991, Study 2) and to recognition rates obtained with a larger set of different actors and emotion portrayals (Banse & Scherer, 1996) . Additionally, recognition rates were calculated itemwise. This analysis showed that within each emotion category there was considerable variation of recognition accuracy for specific utterances, suggesting that some utterances were less extreme or typical. The overall mean recognition rates for each item are reported in Table 3 . The inclusion of less typical and therefore more difficult items is expected to increase the sensitivity for the detection of intercultural differences in emotion recognition. In sum, the stimulus material can be considered adequate for the study of intercultural differences in emotion recognition.
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Emotion Recognition Across Countries
The main diagonals of the confusion matrices for each country are reported in Table 4 . The countries are ranked in the order of decreasing mean accuracy of emotion recognition. In spite of the multilanguage components of the meaningless stimulus sentences, the vocal emotion portrayals of German actors were best recognized by German judges, thus marking an estimate for the upper limit of emotion recognition. The second highest rank in recognition accuracy is obtained for the French-speaking Swiss sample, followed by Great Britain, the Netherlands, the United States, Italy, France, Spain, and Indonesia, in this order. Although the overall recognition rate of the Indonesian sample is lower than that of the other countries, it is still significantly higher than chance (kappa = .39, p < .001). The full confusion matrix for the Indonesian judges, presented in Table 2 , Panel b, also shows that the pattern of confusion is similar to the German judges.
Pairwise t tests between the recognition accuracy coefficients of the countries studied show that only the German and Indonesian accuracy rates differ significantly (p = .03; onetailed). Comparing the Indonesian data against the mean of the Western countries, excepting Germany (see Table 4 ), one finds a marginally significant effect (p = .08; one-tailed). There is no significant difference between these mean data and the German data. In consequence, the Indonesian rate of accuracy is lower than the German rate, but only marginally lower than the rate of the other Western countries. Table 5 shows the correlations over the accuracy profiles (hit rates, i.e., the diagonal entries in the confusion matrices) for the different emotions among the countries. The uniformly high correlations (mean r = .87) indicate that the differential ease or difficulty of the decoding of the different emotions is highly comparable across cultures.
In addition to the similarity of the hit rate profiles over emotions, the error patterns observed in the confusion matrices are highly similar across countries. a. The individual recognition rates were first averaged across emotions for male and female judges separately, then averaged within each country, and then across countries. They are therefore independent of different sample sizes.
profile correlations for the off-diagonal entries in the confusion matrices. Again, the uniformly high correlations (mean r = .85) show that the respondents in the different countries tended to make the same kinds of errors. Although the error profile correlations are slightly lower for Indonesia, they are generally situated within the range of variation of the intercorrelations between the other countries.
Factors Influencing Emotion Recognition
The influence of the factors emotion and gender of actor (within participants), as well as country and gender of judge (between participants), on emotion recognition was analyzed by repeated measures ANOVA. To normalize the recognition data, hit rates were arcsine-transformed. To test a possible influence of unequal sample sizes for different countries, the same analysis was calculated with a random sample with equal cell frequency for male and female judges for each country. This analysis did not yield any substantial differences compared with using the total sample. Because the results of the total sample are more reliable due to much larger sample sizes for some countries, only these are reported.
Gender effects. The gender of judges factor yielded a small but significant main effect, F(1, 410) = 4.31, p < .04, h 2 = .01, because female judges obtained a slightly better recogni- NOTE: D = Germany, CH = Switzerland, GB = Great Britain, NL = Netherlands, US = United States, I = Italy, F = France, E = Spain, IND = Indonesia.
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tion rate than male judges (67% vs. 65%, respectively). However, none of the interactions between gender of judges and other factors of the design reached statistical significance. Among the four largest effects, we find a gender of actors main effect, F(1, 410) = 116.07, p < .001, h 2 = .22, and a Gender of Actors´Emotion interaction, F(4, 1640) = 245.76, p < .001, h 2 = .37. Given that only two male and two female actors were used, these results may reflect idiosyncratic skills or deficits of individual actors rather than gender differences in the general population of encoders. In consequence, these results will not be discussed.
Effects of emotion and country on recognition. As expected on the basis of the large differences in recognition rates between emotions, ranging from 76% for anger to 42% for joy, we find a strong main effect for the factor emotion, F(4, 1640) = 222.72, p < .001, h 2 = .35. This confirms the well-established finding that recognition accuracy depends largely on the emotion category concerned.
The most important goal of the present study was an empirical test of whether the recognition of vocal emotion portrayals is universal or culture dependent. The considerable main effect of the country factor, F(8, 410) = 17.68, p < .001, h 2 = .26, provides clear evidence that there is a substantial country effect. In addition, three interactions of the country factor reached significance: Country´Emotion, F(32, 1640) = 5.13, p < .001, h 2 = .09; CountryǴ ender of Actors, F(8, 410) = 3.24, p < .01, h 2 = .06; and Country´Emotion´Gender of Actors, F(32, 1640) = 2.85, p < .001, h 2 = .05. Although these interactions indicate a small but reliable cultural influence on the effect of the emotion and gender of actor factors, they are not readily interpretable and will thus not be discussed in detail. All remaining effects did not approach statistical significance.
DISCUSSION
The primary finding of this study, supporting the formal hypothesis, is that judges in nine countries, speaking different languages, can infer four different emotions and neutral state from vocal portrayals using content-free speech with a degree of accuracy that is much better than chance. In addition, differences in hit rates across emotions and the error patterns in the confusion matrices are highly similar across all countries.
As in the case of the parallel work on the intercultural recognizability of facial expressions of emotions, critics might claim that the results could be due to the effects of Hollywood films on the familiarity of particular types of expression (Carroll & Russell, 1997; Mead, 1975) . However, because German radio actors were used, it is difficult to imagine that their typical expression patterns have been widely disseminated to other countries. Even the idea that the German actors might have been influenced by their Hollywood counterparts is not very plausible in the case of vocal expression: Because foreign films are almost always dubbed in Germany, the actors are likely to have only heard other German actors speak in Hollywood films.
Critics might also point out potential artifacts due to the experimental design of the study or the use of verbal labels in the recognition task (Russell, 1994; but see Ekman, 1994) . Because judges had to decide between a fairly small number of categories, one could argue that recognition is due to a strategy of excluding nonplausible alternatives, for example, positive versus negative emotions, and therefore is not representative of real-life emotion decoding. However, if this were the case the one positive emotion, joy, should have a high recognition rate because it should be possible to identify it as being different from negative Scherer et al. / VOCAL EMOTION EXPRESSION 87 emotions. The fact that joy has the lowest recognition rate militates against this explanation. Furthermore, our data clearly show that the use of fixed-answer alternatives does not preclude finding sizable country effects.
Another potential artifact might be due to the speechlike segments in the content-free voice samples being interpreted differently by judges in countries with different languages, based on perceived semantic similarity (e.g., jonkil reminding English speakers of kill, got reminding German speakers of Gott [god], etc.). However, if such effects existed they should reduce rather than increase the similarity of the results between countries. It is unlikely that the differences in the Indonesian data are due to such semantic interpretations, given the dissimilarity of the language of the Indonesian judges from the Indo-European language families (upon which the construction of the speech material was based).
In consequence, until there is more convincing evidence for the operation of artifacts, the finding that judges in different countries tend to interpret actors' vocal portrayals of emotion in a highly similar fashion seems quite robust.
The aims of the study included an exploratory analysis of country effects on the recognition accuracy. A number of such effects, of small to medium magnitude, were found but have proven to be difficult to interpret (as in many other cross-cultural studies, especially when convenience samples rather than systematically planned culture comparisons are used; see Mesquita et al., 1997; Scherer, 1997 , for a discussion of the absence of an appropriate "culture comparison grid"). The factor that seemed to receive the most support from the data was language differences-with the exception of the Swiss sample, 6 the rank order of countries with respect to overall recognition accuracy mirrors exactly the decreasing similarity of languages. The languages of the countries with the highest accuracy rates are of Germanic origin (Dutch and English), followed by Romance languages (Italian, French, and Spanish). However, given the small and nonsignificant differences between these countries, one would want to replicate these results before interpreting a potential distance effect with respect to the language of origin of the voice samples. The lowest recognition rate was obtained for the only country studied that does not belong to the Indo-European language family: Indonesia. This difference is significant with respect to the German data and marginally different with respect to the mean of the other Western countries. However, interestingly enough, the profile correlations across emotion-specific hit rates and error patterns show a high degree of similarity with the patterns in the other countries.
If the present data suggest that the language difference between encoders and decoders may play a major role, the nature of the mechanism is not clear. It seems that as soon as vocal expressions, other than pure nonlinguistic affect bursts, are used, 7 segmental and suprasegmental aspects of language affect encoding and decoding of emotion. Because we used content-free utterances composed of phonological units from many different Indo-European languages, effects must be due either to segmental information (such as phoneme-specific fundamental frequency, articulation differences, formant structure, or the like) or to suprasegmental parameters, such as prosodic cues (intonation, rhythm, timing). To answer these questions, a much more ambitious experimental design has to be used. Rather than using encoders from only one language and culture, encoders and decoders from several different countries would need to be studied, allowing the construction of an encoder-decoder-emotion matrix and to test whether decoders from the countries involved would recognize emotion portrayals by encoders from their own countries most accurately. To understand the nature of these effects, more widely different language families will need to be studied in further work, to allow systematic comparisons of the distinctive features of these languages. Only systematic sampling of languages and cultures, attempting to clearly characterize both with the help of a system of structural descriptors, will allow one to clarify the joint effects of language and culture. It will be necessary to overcome the logistic and financial limitations, as encountered by the present study, to carry out this type of research.
Obviously, in addition to language dissimilarity, other factors may be involved once one moves away from Western cultures. Among the possibilities are lower familiarity with the type of judgment procedures used in this study and nuances in the translation of the instructions. Alternatively, one might expect a greater role of culture-specific expressions and/or display rules. Clearly, one possibility is also that the nature of the emotions or the underlying mechanisms really differ between cultures, as held by cultural relativists.
One of the most interesting questions arising from the demonstration of robust, universal inference rules concerns the mechanisms underlying such similarities. They may be sought in the existence of universal encoding relationships, based on emotion-specific physiological patterning affecting voice production, as argued by many psychobiologically minded researchers assuming that there is a core of universal meaning in expressive signals of emotion. Unfortunately, because only encoders from one single culture (country and language) were used we cannot draw any conclusions with respect to the universality of vocal emotion encoding. Given the general lack of appropriately designed studies, it cannot be excluded at the present time that the cross-culturally stable emotion inferences from vocal expression are due to learning or other cultural transmission techniques.
Yet a strong case can be made for phylogenetic continuity and universality of the vocal expression of emotion. Some of the acoustic features of emotional-motivational signals are quite comparable across a wide variety of mammals, including humans (Morton, 1977; Scherer, 1985 Scherer, , 1991 Scherer, , 1994 Scherer & Kappas, 1988) . If this is indeed so, the vocal expression of emotion can be expected to be universal, comparable, and recognizable across human cultures.
Some evidence for this idea is provided by the results of a large number of studies in different countries that have consistently shown correlations between configurations of specific acoustic cues and certain emotional states (Bachorowski & Owren, 1995; Cosmides, 1983; Frick, 1985; Murray & Arnott, 1993; Pittam & Scherer, 1993; Scherer, 1979; Williams & Stevens, 1972) . Scherer (1986) has presented a theoretical model linking the physiological changes that underlie certain emotional states to specific patterns of acoustic parameter changes, allowing the explanation of earlier findings and the suggestion of specific predictions for future work in this area (see also Banse & Scherer, 1996) .
The results reported here closely parallel the findings reported for the high intercultural recognizability of facial expression, even to the point of showing a comparable size of the overall recognition accuracy. However, there are some important differences with respect to the ease with which different individual emotions can be recognized.
As mentioned above, several studies have shown that joy is a difficult emotion to recognize from the voice, whereas it is by far the best recognized in studies of facial expression (see Ekman, 1994) . Conversely, although anger is often badly recognized from the face, it reaches the highest accuracy percentage in the present study. One of the reasons may be that happiness or joy is strongly marked by smiling, the ubiquitous activity of the zygomaticus muscle, in joy-related emotions. No comparably iconic cue may exist for the voice. Rather, changes in parameters such as loudness and fundamental frequency, which are among the most attention-getting vocal cues, may be quite similar in intense joy, fear, and anger (due to high arousal), possibly explaining the patterns of confusion.
Apart from the intrinsic interest of the data reported, this article demonstrates the utility of approaching the universality of expression debate from several angles-taking into account the multiple specificities of the respective response domains. The phenomenon of vocal expression is of particular interest in this respect, given its likely roots in nonhuman primate vocalizations and the extraordinary variability of language and communication systems that have evolved in different cultures.
NOTES
1. The relatively low criterion of "at least 2" had to be chosen because some of the stimuli were judged to be of low intensity, in spite of being completely unambiguous. However, the large majority of stimuli selected received much higher ratings for the primary emotion.
2. The first author left the German university where the study originated before all data could be collected. 3. For calculating kappa, double codings might have been treated as categories of their own. However, because no emotional blends were encoded by the actors, all double codings would fall outside of the main diagonal and be considered as incorrect. Another possibility would have been to consider the judgment as correct when the encoded emotion was one of the two emotions indicated by the participant. However, this might have inflated the accuracy figure. We chose the conservative option, calculating kappa on the basis of weighted judgments. This means that double codings that included the intended emotion category were treated as partially correct.
4. This table also contains the confusion matrix for Indonesia, which presents the greatest differences from the German one.
5. Given the thorny methodological problems concerning comparisons of accuracy coefficients to expected percentages for chance or guessing (see Banse & Scherer, 1996 , for a detailed discussion), we used Cohen's kappa to test for significant departures of the obtained accuracy coefficients from chance.
6. The one apparent exception to this pattern, the French-speaking Swiss sample, requires further consideration. Switzerland has three official languages (German, French, and Italian), German being spoken by a two-thirds majority. Most students of the University of Geneva have French or Italian as their native language. However, familiarity with German is much higher than for the French or Italian samples. All Swiss university students whose mother tongue is not German are obliged to attend German classes by the age of 11. The multilingual context offers many opportunities to come into contact with the German language and most non-German-speaking Swiss have had extensive exposure to spoken German in the media and in interpersonal encounters. Therefore, it is plausible that the Swiss sample is an exception from a general rule of a facilitating effect of mother language similarity for the decoding of vocally expressed emotions.
7. Even in the case of nonlinguistic affect bursts or interjections, one may find sizable language effects as shown early on by Wundt (1900; see Scherer, 1994) .
